Objectives: An attempt is made to evaluate the utility and validity of the ethnicity categorisations across the 1991, 2001, and 2011 British censuses for public health purposes.
Introduction
A question on ethnic group was asked for the first time in the 1991 Great Britain census.
Revised ethnic group questions were asked in the 2001 censuses for England and Wales and
Scotland that were similar in structure, as are those used in the 2011 census. Data from the 1991 and 2001 censuses have transformed our knowledge of minority ethnic health and healthcare by providing, for example, population denominator data for rates/ratios, information on the determinants of health and health inequalities, a template for collecting ethnic data in administrative systems and surveys, and, in Scotland, a means of populating ethnic group in administrative data that lacked it 1 . Additionally, in 2001 a question on general health was added to that on limiting long-term illness, and a third more detailed health question in the 2011 Scotland census. These gains for population health have been widely acknowledged.
However, there has been less focus on the utility and validity of census ethnicity classifications and categories for public health and on census agencies' and respondents'
understandings of the concept of ethnicity. Census ethnicity categories are now widely used in public health for the stratification of data such as that on health-related behaviour and the use of health services and in population profiling for public health risk assessment. Most debate has focused on the meaning of ethnicity and race and the reliability of these social constructions as proxies for other biological, social, and biosocial variables. There is general agreement that these concepts are crucial for assessing the risk of discrimination and disadvantage along the lines of race and ethnicity; moreover, the view that they should only be used as proxies for other variables that cannot be measured and when they are the most reliable proxies available is judicious 2 .
A wide range of opinion exists on whether ethnicity can be reliably measured, including whether it can accurately reflect the most salient categories of group identity 3 , but with some 4 consensus on the fact that it should be self-assessed 4 . Some investigators point to the limitations of single, mutually exclusive categories for measuring a multidimensional concept and favour breaking down ethnicity into elements which can be separately measured and jointly or separately analysed. Such elements might include parentage or ancestry, national identity, language, religion, country of birth, and patterns of behaviour, friendship and association 5 . Others eschew this multidimensional approach that unpacks ethnicity as too simplistic, arguing that a global measure is needed as ethnicity is a context driven social and psychological concept 6, 7 .
At the interface between those asking ethnicity questions (census agencies) and those answering them, the diversity of ways in which ethnicity is understood by these actors is poorly documented. UK Census research into respondents' understandings of the terms 'ethnic', 'culture', 'nationality', and 'race' has shown that these concepts are generally quite separately defined but sometimes used interchangeably 8 . Most respondents also distinguished between 'ethnic origin' and 'ethnic group', recognising the importance of the former as referring to an individual's parental background while not necessarily associating themselves with a particular group. Parentage was much more important in determining ethnic group than where a person was born or language and religion in surveys of patient populations 9 . Again, amongst 'mixed race' respondents, the contribution of parental race/ethnicity to ethnic identity was far more salient than 'social factors' (such as the perceptions of the wider society, feelings of group allegiance, and identification by friends and peers) 10 .
The importance of the different dimensions of ethnicity to self-identity may vary across groups. For example, national identity (being 'British') was shown to be especially significant for black groups in the 1991 and 2001 Census free-text responses 11 , while other research indicates that religion is prioritised amongst South Asian groups 12 . Though non-response rates for the ethnic group question in censuses and surveys are now very low, utilisation of 'other'
write-in categories is high and it is clear that many respondents need the cues of the question's context, including list of categories, to answer it successfully: in one interview survey of unprompted ethnic group, almost a quarter of respondents replied that they did not know what an ethnic group was or were unsure which group they belonged to, while almost all selected a category when prompted with the census classification 9 .
Census ethnicity questions therefore need to be robustly designed and tested to ensure acceptability and understanding by those answering them. The Office for National Statistics (ONS) acknowledges that ethnic identification is a multifaceted and changing phenomenon which may include aspects of ancestry, country of birth, nationality, language spoken at home, religion, culture, skin colour, and national/geographic origin. However, in placing emphasis on the subjective nature of ethnicity, it argues that respondents will draw on these dimensions in ways that are relevant to them, while acknowledging that the ethnic group options presented to the respondent are not completely ones of self-identity 13 . Processes of group identification and social categorisation are not, however, separate but are mutually implicated in and feed back upon each other 14 .
Moreover, when the data collection instrument is a national, decennial census, there are additional issues to consider. The categorisation cannot always incorporate groups which may be numerically important at a local as opposed to a national level. Moreover, taking part in the census is compulsory so priority is accorded to such matters as acceptability, parsimony imposed by the limitations of questionnaire length, respondent burden, sensitivity with respect to personal information (the question on religion is voluntary), and optimal capture (the 2011
England Census questionnaire being printed in 56 other languages). 
Methods

Results
The results of the literature synthesis are presented with respect to specified criteria of utility and validity for public health. Amongst utility criteria, capture of the complex ethnic diversity of the country is needed to facilitate studies on the health of populations. However, respondent understandings and burden and the need for data that does not incur the 'small numbers' and related confidentiality problems set limits to increased granularity. The categories should be measurable in an accurate and straightforward way and be reasonably stable/reproducible beyond the fluidity that is intrinsic to the concept of ethnicity. Poorly designed categories and classifications may create instability through inherent ambiguity or sheer complexity. Finally, the utility of the categories is '…ultimately a matter of the extent to which they contribute to the construction of cross-culturally testable hypotheses and theories' 15 .
With respect to validity, a measure is considered valid if it is thought to measure the concept or property (in this case ethnic categorisation) which it claims to measure. Validity may depend on many factors, including the appropriate wording of classifications and categories.
It thus requires that the categories be understandable and acceptable to those they describe, the ONS arguing that categories should be used that '…match people's own preferred ethnic descriptions of themselves' . However, censuses are exceptional in having post-enumeration validation surveys after each census to check data quality and validity, although these do not always include the ethnicity question. Reliability -the reproducibility or consistency of the measure -is relevant in that a highly unreliable measure cannot be valid. The measure's reproducibility may, in turn, reflect its sensitivity (its ability to correctly identify most people that the category is intended to capture) and specificity (its ability to exclude most others).
The capture of the ethnic diversity of the population
Over the last two or three decades, Britain has become an increasingly diverse country by virtue of substantial flows of new migrants from a wider range of countries 18 
Category labels and the principle of self-identification
Selecting appropriate ethnic labels is important as they can influence data quality if unfamiliar to or not locally grounded in the terms communities use. Similarly, terms are avoided that split the choices of specific groups, to maintain the principle of 'mutual exclusiveness'.
Cognitive testing in the 2001 CDP showed that those of Indian sub-continent origin did not understand the term 'South Asian', thinking it applied to SE Asian origins 8 . In the 2011 census, ONS changed the label for the mixed categories from 'mixed' to 'mixed/multiple ethnic groups' to meet the preferences of the 'mixed' population. These mainly reactive programmes of cognitive research, focus groups, small scale testing, and the large Census
Test and Census Rehearsal are the modus operandi for developing categorisation. More importance is accorded to the terminology community members favour by the US Census Bureau, including exploratory large-scale population-based surveys 28 . In the British approach use is made of the census free-text responses to identify emerging identities and groups, but data on how people describe themselves unprompted in their own words is scarce 9,29 and almost absent in surveys 30 .
Conceptual bases of identity or origin
The 1991 Census question used the conceptual base of 'ethnic group' but referenced concepts of descent, ancestry, racial group, and belonging in the instruction, suggesting a 'global' British') and Bangladeshi in 1991 (1.5% to 'Other Asian' and 2.4% to 'White British'). In seeking to explain the shift to 'White British', ONS argues that these respondents may have interpreted the category as meaning culturally 'British', as 'White' appeared in the heading rather than tick box category 11 .
With respect to 'mixed' ethnicity, which has a greater potential for inconsistency, an analysis 
Addressing concealed heterogeneity
The need to address concealed heterogeneity in the categories, the 'fallacy of homogeneity' 43 , has been a persistent public health user demand, as systematic within-group heterogeneity Minorities showing important variations in diagnosed disease rates and health-related behaviour across these ethno-religious categories 47 ) and for Christian and Muslim Black
Africans to be differentiated. There is, too, a third tier of data, in addition to the 'panethnicities' and the embedded cultural backgrounds, in the form of discrete categories used to code the free-text responses. While these are subject to selective attribution and do not provide accurate counts in the census, other administrative systems have used them to collect ethnicity data.
The problem of colour categories
The problem of using colour terms like 'black' and 'white' in census ethnicity classifications The current evidence indicates that the terms 'black' and 'white' are still needed to ensure accurate capture. While there are some voices of opposition (mainly from within the academy and from some African organisations) 52 , cognitive research indicates that the term 'black' is one which most community members find acceptable and frequently use spontaneously as a self-descriptor 53 . Moreover, some public health professionals argue that the language of colour is needed to set white privilege against black disadvantage 54 .
Discussion
The census continues to be an important source for public health specialists engaged in work on health protection, health improvement, and health inequalities issues for a number of 
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For some public health purposes the 'Mixed' categorisation in England and Wales may be too limited as it conceals the important 'White and Chinese' mix and omits an explicit 'minority mixed' category 58 . Further, the use in the England and Wales 2011 question of a single (rather than duplex) free text box leaves scarcely enough space to write in one group, the duplex box in 2001 -retained in Scotland -propelling form-fillers to name two groups. The evidence of testing indicates that predesignated mixed categories still produce better quality data than multi-ticking 51, 59 . The subdivision of the 'White' category is suboptimal, 'British' being included in a tick box option rather than part of the overarching label as with 'Black' and 'Asian', thereby excluding from Britishness those who tick 'Irish' or 'Gypsy or Irish
Traveller'. Both census agencies appear to be relying on the national identity question to break down White into 'home country' origins, even though the concept is different.
In conclusion, census data on ethnicity is key to public health research and practice and ethnicity continues to be one of the most important epidemiological variables. There is an extensive body of evidence to demonstrate the utility of ethnicity categorisation in the 1991 and 2001 censuses for public health, including analyses of limiting long-term illness 45 , determinants of health indicators, denominator data for rates/ratios, and for record linkage.
However, the poor stability, short-term or over a decade, of some of the census ethnic categories, including mixed, black African, black Caribbean, and UK-born Indians, has important implications for the use of this data in public health. While arguments exist for category in England and Wales, the limited subdivision of 'white', and 'mixed' categorisation that is now suboptimal.
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